Abstract: There is a high prevalence of traumatic events within individuals diagnosed with schizophrenia, and of auditory hallucinations within individuals diagnosed with posttraumatic stress disorder (PTSD). However, the relationship between the symptoms associated with these disorders remains poorly understood. We conducted a multidimensional assessment of auditory hallucinations within a sample diagnosed with schizophrenia and substance abuse, both with and without co-morbid PTSD.
. Recent studies estimate that around 30% of those diagnosed with schizophrenia will also suffer from co-morbid posttraumatic stress disorder (Mueser et al., 2004; Resnick et al., 2003) , although it is likely that the majority of these cases will not be detected by mental health services (Lommen and Restifo, 2009 ). Such a co-morbid presentation is associated with severe symptomatology, reduced quality of life and increased use of health care services (Fan et al., 2008; Switzer et al., 1999) . Similarities within the phenomenology of the symptoms of schizophrenia and PTSD have been observed, including a distinction between positive and negative symptoms within both disorders. More specifically, auditory hallucinations have been reported within up to 50% of individuals diagnosed with PTSD (Anketell et al., 2010) .
The psychiatric assessment of psychotic symptoms is commonly conducted using the positive and negative syndrome scale (PANSS, Kay et al., 1987) . However, whilst this measure assesses a wide range of symptoms and functioning, it contains a single item for the assessment of 'hallucinatory behaviour'. This item assesses characteristics such as frequency and duration of voices, which do not reflect the level of emotional distress an individual may suffer (Steel et al., 2007) . Therefore, more recent studies have adopted a multidimensional assessment of the positive symptoms of schizophrenia which enables the consideration of a range of variables associated with auditory hallucinations, such as frequency, distress, controllability and impact on functioning (Haddock et al., 1999) .
The primary aim of the current study was to explore the relationship between auditory hallucinations and posttraumatic stress disorder within individuals diagnosed with a psychotic disorder. A multidimensional assessment of auditory hallucinations was conducted in order to compare the characteristics of voices within those who 4 suffered from PTSD and those who did not. It was hypothesised that there would be a higher prevalence of PTSD within those who reported auditory hallucinations. It was also hypothesised that within the sub-group who reported hallucinations, those who fulfilled the diagnostic criteria for PTSD would suffer from a more frequent, negative and distressing form. This prediction is in line with previous research reporting a higher level of broad psychotic symptoms within this co-morbid group (Fan et al., 2008; Switzer et al., 1999) . One possibility is that the group who exhibit co-morbid PTSD suffer from heightened anxiety, in the form of hypervigilance, and that this emotional state increases the level of distress associated with hallucinations.
Therefore, a measure of anxiety was employed in order to assess the potential role of heightened arousal as a mediator between PTSD and hallucinatory distress were first recruited into the clinical trial and consented to further assessment for the purposes of this study. Assessments for this study were carried out at the 6 month assessment point of the trial. Ethical permission was obtained from the NHS Eastern MREC. Participants were recruited into the study if they met the following inclusion criteria: 1) DSM-IV diagnostic criteria for schizophrenia, schizophreniform or schizoaffective disorder, as assessed by trained research assistants from chart review; 2) were English speaking; 3) had contact with mental health services; 4) were able to give informed consent to take part in the trial; and, 5) alcohol use exceeding 28 units for males, 21 units for females on at least half the weeks in the previous 3 months and/or use of illicit drugs on at least two days per week in at least half the weeks in the 3 months prior to assessment, and met criteria for dependence or abuse assessed by the Structured Clinical interview for DSM. Participants were excluded if there was an organic cause for their psychosis. All participants were living in the community at the time of recruitment and had current contact with mental health services.
METHODS

This
Current levels of psychotic symptoms and other psychopathology occurring within the previous week was assessed using the Positive and Negative Syndrome Scale (PANSS, Kay et al., 1987) . The multiple dimensions of auditory hallucinations experienced within the previous week were rated using the Psychotic Symptom Rating Scales (PSYRATS; Haddock et al., 1999) . The presence of PTSD was assessed using the Posttraumatic Stress Diagnostic Scale (PDS, Foa et al., 1997) . Due to recent findings from our research group (Tarrier et al., 2007) indicating trauma specific to the schizophrenia population such as involuntary hospitalisation, and distressing psychotic symptoms and treatments, these experiences were also added to the list of traumatic experiences included in the assessment of PTSD.
Subjects were referred by their mental health care coordinators for involvement in the MIDAS trial. Research assistants recruited individuals after screening their medical notes to check eligibility and assessing whether they met criteria for alcohol and/or drug dependence or abuse. Individuals gave informed consent to be involved in the study for the next 2 years. During baseline assessments for the MIDAS study demographic information was collected. Six months after baseline subjects completed the PANSS, PSYRATS and PDS measures for the present study. All measures were administered by trained research assistants in a single session.
RESULTS
From a total of 166 potentially eligible subjects, 126 individuals consented to the study. Sixteen did not wish to complete the relevant assessments, leaving a sample of 110. Of these 110 there were 50 participants who experienced auditory hallucinations, which was operationalised as scoring 3 or above on the PANSS hallucinations item, i.e. a rating of 'mild'. The characteristics of the total sample and the sample divided into those with and without auditory hallucinations are presented in Table 1 . Table 1 
near here
Occurrence of traumatic events
One hundred of the 110 (91%) participants had experienced at least 1 traumatic event, with an average of 4.3 (SD 2.4) events being reported, and 31 (28%) met full criteria for PTSD (Picken and Tarrier, submitted) . The prevalence of PTSD within those who reported hallucinations (36%) was not significantly higher than within those who did not (22%) [χ 2 (1)= 2.8, p = 0.1].
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Characteristics of auditory hallucinations
The PSYRATS ratings and other characteristics of subjects who experienced auditory hallucinations, divided into those with and without PTSD, are reported in Table 2 . Table 2 near here As can be seen individuals with co-morbid PTSD experienced hallucinations which were more distressing, both in terms of amount (t=2.1, d.f.=48, p=0.04) and intensity (t=3.8, d.f.=47, p<0.001). These were the only significant differences between the two groups.
DISCUSSION
The results of the current study highlight the importance of the need to consider a multidimensional approach to psychotic symptoms. It is clear that those individuals with co-morbid PTSD experienced auditory hallucinations which were significantly more distressing. However, the PANSS item 'Hallucinatory Behaviour' did not detect this difference. This is likely to be due to the PANSS assessment of hallucinations mainly being based on the dimensions of frequency and duration, which did not differ between the groups and are distinct from the assessment of emotional impact (Steel et al., 2007) . It should also be noted that, unlike in previous reports, the group who exhibited co-morbid PTSD did not suffer from a higher level of broad psychotic symptomatology.
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The mechanism through which hallucinations within co-morbid PTSD become more distressing remains to be understood. It is of interest that the content of the voices are not significantly more distressing, and therefore the content does not seem to be mediating the distress. It is also of interest that those with co-morbid PTSD did not exhibit a higher level of anxiety. Therefore, the possibility of the heightened state of arousal associated with PTSD exacerbating more severe hallucinations is not supported. One possibility is that the hallucinatory experiences within the PTSD group are somehow related to past traumatic events and that their presence is associated with a heightened state of vigilance and threat. This explanation is consistent with theories which describe how posttraumatic symptoms may evolve into a psychotic presentation (Morrison, 2001; Steel et al., 2005) . The fact that there is no difference between the groups as regards to negative content of voices suggests that it is not the content itself which is driving the increased distress in the co-morbid group. One possible explanation for the role of trauma here may be that the link between trauma and hallucinations is predominantly at the level of emotional themes rather than specific content (Hardy et al., 2004) . However, it may also be that that both the PTSD and the non-PTSD group suffer from hallucinations which contain negative content directly related to past stressful events, although these events did not reach the diagnostic criterion for a traumatic event within the non-PTSD group.
At present, there are a large number of potential relationships between traumatic events and the onset and content of subsequent psychotic symptoms. These range from the impact of trauma on physiological processes, such as the hypothalamic-pituitary-adrenal (HPA) axis (Walker and Diforio, 1997) to the role of attachment theory (Read and Gumley, 2008) . Whilst theoretical models need development, the current results have some clinical implications. The prevalence of PTSD within the current study (Picken and Tarrier, in press) was in line with the results of previous studies (Mueser et al., 2004; Resnick et al., 2003) , although the rate of PTSD within the hallucination group was not significantly higher than in those who did not report hallucinations. Given that almost one in three patients exhibit diagnostic levels of PTSD symptoms suggests that psychosis services should engage in routine trauma assessment.
CONCLUSIONS
A multidimensional approach should be adopted for the assessment of psychotic symptoms. In particular, clinicians should not be unduly focussed on the frequency of symptoms, but also attend to the emotional impact. 
